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the U.S. Geological Survey, four years directly employed by oil companies 
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have published many CD-ROMs for geology, oceanography, and environ- 
mental science instructors, and they currently are developing computer- 
based instructional modules and expert systems in carbonate petrography. 
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Association of American State Geologists. Peter Scholle received a B.S. in 
geology from Yale University and continued his studies at the University of 
Munich on Fulbright/DAAD Fellowships and at the University of Texas at 
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Austin. Scholle received M.S. and Ph.D. degrees in geology from Princeton 
University. 
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Geochemist/Mineralogist 

Robertson GeoConsultants, Inc. 

580 Hornby Street, Suite 640 

Vancouver, BC V6C 3B6 

Canada 

(604) 684-8072 Fax: (604) 684-8073 

shannon@infomine.com 

Shannon Shaw has worked with Robertson GeoConsultants for more than 
eight years providing consulting services to the mining industry interna- 
tionally in fields related to material characterization, acid rock drainage, 
mine waste management, closure planning, and multi-stakeholder facilita- 
tion for options evaluations and risk assessments. She has served as project 
manager and third party reviewer for many projects and has written a 
number of technical papers and presentations. She has a B.S. in geological 
and chemical sciences, and an M.S. in geological sciences with a specializa- 
tion in sulfide oxidation. 


Shepherd, Holland 

Mining and Minerals Division 

Energy, Minerals and Natural Resources Department 

1220 South St. Francis Drive 

Santa Fe, NM 87505 

(505) 476-3437 Fax: (505) 476-3402 

hshepherd@state.nm.us 

Holland Shepherd is currently working as the program manager of the 

New Mexico Mining and Minerals Division, Mining Act Reclamation 

Program. He has been working for the Mining and Minerals Division for 

he Coal and Mining Act Programs for about ten years. Before coming to 
ew Mexico he worked for the Division of Oil, Gas and Mining for the 

state of Utah. Shepherd has worked in the environmental regulatory field 

or about eighteen years. Shepherd's formal training is in environmental 

science at the University of Denver and mined land reclamation at 

Colorado State University. 


Shields, Brian 

Excutive Director, Amigos Bravos 
PO. Box 238 
Taos, NM 87571 
(505) 758-3874 Fax: (505) 758-7345 

bshields@amigosbravos.org 

Brian Shields is executive director of Amigos Bravos and Friends of the 
Wild Rivers, a statewide river advocacy organization with offices in Taos 
and Albuquerque, New Mexico, which he helped form and has led for 
over seventeen years. For the past sixteen years Brian has been instrumen- 
tal in creating a community-based “river's movement” along the Rio 
Grande and in the communities of northern New Mexico. Brian is involved 
in a number of community collaborative efforts including citizen monitor- 
ing, river restoration, water protection, and policy development. Those 
efforts include working with land-based indigenous communities, irriga- 
tors, environmentalists, ranchers, social and environmental justice organi- 
zations, and government agencies to restore clean water, natural flows and 
native fisheries. Brian has taken a leadership role in establishing various 
community-based groups and organizations including the Rio Grande/Rio 
Bravo Basin Coalition, Rio Grande Alliance, Alliance for the Rio Grande 
Heritage, Rio Chama Coalition, Rio Pueblo/Rio Embudo Watershed 
Protection Coalition, Reviva el Rio Costilla, Red River Watershed 
Association, the New Mexico Mining Act Network, the Mining Impacts 
Communications Alliance, New Mexicans for Sustainable Energy and 
Effective Stewardship, and the Coalition for the Valle Vidal. 
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John Shomaker is president of John Shomaker & Associates, an 
Albuquerque consulting firm specializing in water planning, ground water 
supply, water quality, and water rights matters. Clients include many of 
New Mexico’ municipalities, investor-owned water utilities, mining and 
industrial enterprises, and state government. John has provided expert tes- 
timony in many New Mexico State Engineer hearings, in Water Quality 
Control Commission and Environment Department hearings, in State 
District Court, and in interstate water litigation before a U.S. Supreme 
Court Special Master. His interests include ground water geology, ground 
water modeling, well hydraulics, and water-resource planning. He is the 
author, co-author, or editor of some forty publications and over one hun- 
dred tewnty-five consulting reports available in the public record. He was 
with the U.S. Geological Survey, Water Resources Division from 1965 to 
1969, the New Mexico Bureau of Mines and Mineral Resources from 1969 
to 1973, and has been a consultant since 1973. He holds B.S. and M.S. 
degrees in geology from the University of New Mexico; an M.A. in the lib- 
eral arts from St. John’s College, Santa Fe; and an M.Sc. and a Ph.D. in 
hydrogeology from the University of Birmingham (England). 


Smith, Kathleen S. 

U.S. Geological Survey 

M.S. 964, Denver Federal Center 

Denver, CO 80225 

(303) 236-5788 Fax: (303) 236-3200 

ksmith@usgs.gov 

Kathy Smith is research geologist/geochemist with the U.S. Geological 
Survey in Denver, Colorado. She has worked at the U.S. Geological Survey 
or twenty-five years and has spent the past fifteen years working at mined 
sites. Her research interests include water/rock interactions, metal-trans- 
port processes, metal speciation, metal-sorption processes, mine-waste 
geochemistry, and leaching methods. She is currently overseeing an inter- 
disciplinary research project to develop methods and tools for mine-site 
characterization. Kathy holds a B.S. in environmental geology from Beloit 
College in Wisconsin, and an M.S. and Ph.D. in geochemistry from the 
Colorado School of Mines. 


Uhl, Mary 

Air Quality Bureau, New Mexico Environment Department 

2048 Galisteo 

Santa Fe, NM 87505 

(505) 955-8086 

Mary Uhl is manager of the Planning and Policy Section of the Air Quality 
Bureau of the New Mexico Environment Department. She has seventeen 
years of experience in the field of environmental science including thirteen 
years with the Air Quality Bureau. She served as co-chair of the Western 
States Air Resources Council Technical Committee and has chaired the 
Western Regional Air Partnership’s Modeling Forum for several years. 
Upon completion of her degree, Uhl worked as a research associate at 
Purdue, continuing research in the development of meteorological models 
under funding from the National Aeronautics and Space Administration. 
Uhl received her B.S. in math and chemistry and completed her M.S. 
degree in atmospheric sciences at Purdue University. 


van Zyl, Dirk 

Director, Mining Life-Cycle Center 

Mackay School of Earth Sciences and Engineering 

Mail Stop 173 

University of Nevada, Reno 

Reno, NV 89557 

(775) 784-2039 Fax: (775) 784-1833 

dvanzyl@mines.unr.edu 

Dirk Van Zyl is the director of the Mining Life-Cycle Center and professor 
and chair of Mining Engineering at the Mackay School of Earth Sciences 
and Engineering of the University of Nevada, Reno. Dirk has about thirty 
years experience in research, teaching, and consulting in tailings and mine 
waste rock disposal and heap leach design. Most of his work has been 
focused on geotechnical and environmental mining engineering aspects to 
provide solutions for environmental and human health protection. He pre- 


viously taught at the University of Arizona and Colorado State University. 
Dirk has more than seventy publications to his credit and is the recipient 
of the three awards from the Society for Mining, Metallurgy, and 
Exploration. Dirk received a B.S. degree in civil engineering and a B.S. 
(Honors) from the University of Pretoria, South Africa. He also received an 
M.S. and Ph.D. in geotechnical engineering from Purdue University. He 
also completed an Executive M.B.A. at the University of Colorado. 


Wagner, Anne M. 

Manager, Environmental and Health Services 

Molycorp, Inc. 

PO. Box 469 

Questa, NM 87556 

(505) 586-7625 

awagne@molycorp.com 

Anne Wagner has been working for Molycorp at the company’s Questa 
facility for the past eleven years. As manager of environmental and health 
services, Wagner is responsible for supervising many of the company’s 
large environmental and reclamation projects. She has over twenty years of 
experience in the environmental sciences including specialization in plant 
physiology, and she has published several papers on plant propagation and 
revegetation techniques for high altitude steep slope reclamation. In addi- 
tion, she is currently chair of the New Mexico Mining Association, 
Environment Committee. Wagner received her B.S. in biology from Fort 
Hays State University, in Kansas, and an M.S. and Ph.D. in agronomy and 
horticulture from New Mexico State University. 


Williams, R. David 

Geologist, Bureau of Land Management 

106 North Parkmont 

Butte, MT 59701 

(406) 533 7655 

david_r_williams@blm.gov 

David Williams has worked for the Bureau of Land Management as a geol- 
ogist since 1977. He is involved with all aspects of federal mining law and 
mine permitting in southwest Montana. Dave has been active in acid 
drainage issues since the 1990s and has experience in several areas in the 
U.S. as well as Western Australia. He has presented papers at past 
International Conferences on Acid Rock Drainage and is on the organizing 
committee for the upcoming 2006 International Conference on Acid Rock 
Drainage. Dave has also been active in the Bureau of Land Management, 
Abandoned Mined Land Program, recently overseeing the completion of 
site restoration at an abandoned lead zinc mine near Missoula, Montana. 
David received his B.S. degree from Bates College and his M.S. from the 
University of Montana. 


Yazzie, Melvin H. 

Senior Reclamation Specialist 

Navajo Abandoned Mine Lands Reclamation Program 

PO. Box 3605 

Shiprock, New Mexico 87420 

(505) 368-1224 

mhyazzie@frontiernet.net 

Melvin Yazzie has been with the Navajo Abandoned Mine Lands 
Reclamation Program as a reclamation specialist and acting department 
engineer in variable capacities for over fifteen years. His duties have cov- 
ered inventory and site assessments, project designs, cost estimating, con- 
struction monitoring, closeouts, Geographic Information System database 
development, in-house training and many administrative and partnering 
duties. He has a B.S. degree in mining engineering from New Mexico 
Institute of Mining and Technology. 
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GEOLOGIC RECORD 


MINERAL 
DEPOSITS 


EVENTS 


Igneous 


Earliest Jemez 
Mts. eruption 


Sedimentary 


Sangre de Cristo Formation 
Alamitos Formation 
Flechado Formation 
Arroyo Pefiasco Group 


Igneous and 
metamorphic rocks, 
1.4 — 1.75 billion 
years old 


Vadito and Hondo Groups |.7 


Sand and gravel 
deposits are quarried 
as aggregate for use in 
construction. 


Blueberry Hill Formation 
is quarried for aggregates. 


Volcanic rocks are 
quarried for perlite, 
cinder, road maintenance 
and construction, etc. 


Sand and gravel 
deposits are quarried 
as aggregate for use in 
construction. 


Tertiary volcanic rocks 
host precious metals 
(gold, silver, lead, zinc, 
molybdenum, chrome, 
etc.) 


Sedimentary rocks 
contain large reserves of 
coal and coalbed methane. 


Building stone, dinosaur 
bones. 


Sedimentary rocks are 
used for landscaping 
and building. 


Precambrian rocks are 
mined for clay, mica, 
copper, gold, rare 
earth metals, and 
collectible minerals. 


Modern landscape has formed. 


Rio Grande integrated to Gulf 
of Mexico. 


Rio Grande/Red River downcuts 
into Taos Plateau. 


Ancestral Rio Grande flows 
across volcanic plateau from 
Red River headwaters. 


Basalts flow south and southeast 
over Santa Fe Group sediments. 
Alluvial fans prograde basinward 
from Sangre de Cristo Mts. 


Earliest Jemez Mts. eruption. 


Amalia Tuff erupted onto 
early-rift sediments. 
Questa caldera forms. 


Rio Grande rifting begins 
Early Santa Fe Group sediments and 
volcanics in protobasins at onset of 
extension of rift. 
Ash-flows and lava flows 
from San Juan volcanic field. 


Widespread erosion of highlands. 


Laramide orogeny 
Laramide highlands. Much of New 
Mexico covered by seas that retreat 
and advance. Coal swamps. 


Streams, lakes, and sand dunes. 


Sediments accumulate in Taos 
trough. Rivers and streams 
deposit sediments. Uplift and 
erosion for 40 million years. 


Ancestral Rocky Mountain orogeny 
Shallow seas. 


Sediments were not deposited 

in northern New Mexico because 
the region was a landmass that shed 
sediments into the seas to the south. 


Millions of years (not to scale) 
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